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THE BEGINNINGS OF PHYSIOLOGI- 
CAL RESEARCH IN AMERICA! 


THE distinguished society of which this gathering 
represents a chapter has for its main purpose the ex- 
ploitation of scientific research. 

Every interested person who has survived the sixth 
decade of life must remember that time when the 
term “research” was the exclusive shibboleth of a 
very small fraction of the world community whose 
individuals were scattered singly or in tiny groups 
throughout civilized lands, who were unknown by and 
without influence upon the great public whom they 
served. 

To-day the word is in the mouth of the man on the 
street, and every newspaper typesetter is familiar 
with its letters. 

This extension of vogue is, of course, due to the 
common knowledge that it is through research alone 
that the vast acceleration in the accumulation of 
bodily comforts, of mechanisms for the control of 
natural forces, of means for the prevention of human 
ills has been made possible. 

One salutary fruit of the world war has been the 
popular apprehension that its most infernal agencies 
on the one hand and its saving graces on the other all 
were born in the laboratories of science. Man bows 
to power and gladly contributes to the means for its 
acquisition. 

The very popularity of the theme under discussion 
is fraught with danger to the fine essence on which its 
flavor depends. “Research” implies not only a prob- 
lem but a mind—a certain type of mind. So modern 
is the content of the term that the English language 
has failed to develop a graceful name to characterize 
its votary who is, above all, a truth-seeker. 

“Investigator” is clumsy; “researcher” is crude; 
the French “savant” is inadequate; the German 
“Forscher” seems more fit. It would be a boon should 
some student of language fish out from our linguistic 
melting pot some characterization, brief, smooth and 
descriptive. ; 

It is a type of mind that is to be defined, not talent 
or genius, but an impulse to wonder, to inquire and 
to understand. When the problem is solved its spell 
is broken; “practical” results have no interest except 
as demonstrations of the abstract truth and progeni- 
tors of new phases of thought. The urge of the in- 


1 Read before the Colorado Chapter of Sigma Xi, June 
9, 1923. 
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vestigator is the development of truth; the direction 
is subsidiary. With adequate intellectual machinery 
we may witness a Leonardo da Vinci, a Harvey, a 
Newton, a Thomas Young, a Helmholtz, a Pasteur or 
a Dante, a Shakespeare or a Goethe. They all won- 
der, inquire, construct, create because they under- 
stand. The essential spirit of the investigator per- 
vades much of our literature not ostensibly devoted 
to discovery; it bristles in a fugitive article of A. 
Graham Bell’s and is manifestly revealed in many 
biographies, as in that of the late Walter H. Page. 

The original thinker often, per se, like “the lunatic, 
the lover and the poet is of imagination all compact,” 
but, as in any efficient material engine, his motive 
~ power is steadied by a regulating device which, in his 
ease, is provided by scientific training. 

The subject-matter of research may be divided, 
after the manner of a moral code, according to the 
intention on which the endeavor is based, into ab- 
stract or pure science, on the one hand, and applied 
or industrial science, including invention, on the 
other. Scholarship and learning, however necessary 
to a productive technique, have no specific relation to 
research. Mere erudition is not fecund unless it finds 
a resonant receptive apparatus in the human brain. 

My contention is that the characteristic of the origi- 
nal investigator is his mental predisposition, probably 
essentially a hereditary quality, obvious in every in- 
fant, which tends to submergence in later life, but 
which may be fostered and intensified by culture. 

There has been a great change in mental or per- 
haps I should say ethical attitude among education- 
alists since the late seventies, the period treated of in 
these remarks. It was then a real war between the 
classics and science as to their relative fitness for cul- 
ture of the human intellect. Intrenched in tradition 
the so-called “humanists” used all their polished weap- 
ons and tactics to repulse the onslaught of the uncul- 
tured hordes that threatened their stronghold. And 
then it was found that the very life and savor of the 
elassics itself depended on the application to it of the 
same point of view and method with which the scien- 
tist consistently and consciously developed his arma- 
mentarium. 

Sir. T. Clifford Allbutt,? in his recent characteristic 
essays notes, “the humanists never very friendly to 
science. ... Disliking the raw anatomy of knowl- 
edge, with what they called ‘The Classics’ they built 
a walled pleasaunce for themselves and dwelt therein, 
raising florist’s blooms and cut flowers, till Wolfe and 
Schliemann began to throw stones over the fence.” 
Perhaps more than to any other person the entering 
wedge of science into the respectable educational cur- 


2Sir T. Clifford Allbutt, ‘‘Greek Medicine in Rome,’’ 
1921, p. 5. 
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riculum was due to the blows of that doughty Warrior, 
Thomas H. Huxley, who was, indeed, known amo 
his intimates as the “General.” And no fitter person. 
ality could have been found to lead the actual assay}; 
against the university stronghold than his intimate 
coadjutor, Michael Foster. Even so, Foster’s increas. 
ingly popular course of physiology at Cambridge was 
long generally stigmatized as “stinks.” 

Then, in our own country the bomb was thrown by 
Charles Francis Adams, if I. remember correctly, into 
the placid ranks of our own most conservative uni. 
versity in the form of an essay on “The moder 
fetich,” the fetich being the assumed aggrandizement 
of culture through the classics. 

In those early days a line was sharply drawn be- 
tween pure and applied science. For the latter was 
mixed with “business,” which all tradition taught was 
of a mercenary genus. The scientific man who |e 
himself be lured as principal or accessory into the 
gainful pursuit of knowledge at once hopelessly |os| 
caste. This was before the sunrise of industrial 1. 
search in science, though already slight glimmerings 
of the dawn lighted the sky. It has been indeed a re- 
markable, if inevitable and rational, revolution which 
to-day has added to the battalions of industry so large 
a contingent of the best equipped investigators as to 
make of industrial science a most important agency 
for the generation of knowledge. 

The same general change that has marked the prog- 
ress of science has been reflected to a degree in fea- 
tures of medical ethics. The profound aversion to 
forms of belief, as in homeopathy, has given way to 
tolerance and regulation by broad rules of conduct. 
But ever new systems of therapeutics are projecting 
themselves upon us and only time and patience and 
the spirit of science will suffice to gradually smelt the 
noble metal from the base—for all beliefs are mix- 
tures. It is interesting to observe the modification 
of ethical judgments which has already been mani- 
fested through a broader perception of the supremacy 
of the claims of human welfare as exampled, for in- 
stance, in the approved patenting of remedial agen- 
cies which would be likely to accomplish harm 
through unregulated exploitation. 

Immemorially the medical curriculum has combined 
these complementary if not antipathetic relations of 
scientific instruction, the field of thought and the field 
of practice, however vastly predominant in area the 
latter. It would be ruinous to progress and efficiency 
to displace either. Though we sing the attributes of 


research in pure science, it is the application in prac- 
tice that really and immediately ¢ounts. The two 
activities are fairly portrayed in the parts played in 
a reflex action by the afferent impulse and the central 
mechanism, on the one hand, and the motor impulse 
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and its end organ, on the other; each alone is futile, 
but together they accomplish a purpose. 

In these latter days there has developed what seems 
to be a final ideal for the union of the antithetic rela- 
tions of science and practice. 

It is witnessed in the, as yet groping, institution of 
schools of preventive medicine, where the highest 
flights of the trained imagination of the investigator 
may find full seope with the single proviso that they 
be so reined as to effect a single purpose—the welfare 
of living creatures. 

Within the past half century we have seen realized 
the ideal of a purpose so directed in the life of Pas- 
teur. Thus does moral philosophy come to its own; 
the stone rejected of the builders has become the chief 
of the corner. The world events of the past decade 
form a pedestal, grave-deep, on which to carve this 
slogan of science. 

It seems as though the evolution of education were 
perceptibly drawing closer to the refrain of the book 
of Ecclesiastes, where wisdom is pointed as the goal 
of the seeker; but the doctrine there is urged for a 
reward, the boon of self-aggrandizement. We may 
aspire to higher claims and seek to realize the injunc- 
tion of Christ, to work for the good of others. 

The dangers of accomplishment are very real. Few 
characters can withstand the unwonted temptations 
which swarm in sudden riches. Our accelerating af- 
fluence of discovery in science pure and applied, the 
insidious examples of luxury in the life of the un- 
worthy threaten the character of the scientific cult. 
The horseless vehicle outelasses legs and we must look 
to it that our finest possessions, physical and ethical, 
do not shrivel in atrophy from disuse. It is the youth 
and infant of to-day who must be trained to catch the 
torch from the failing hand of age in the great relay 
race of scientific progress. The observer with a retro- 
spect of 40 years who compares the ideals of then 
and now must feel a vague uneasiness that the spirit 
and language of pure science are fast becoming ob- 
solescent for the newer generations. The guinea- 
piece damned by John Hunter seems to have come to 
its own. 

It is not going too far afield to here applaud the 
isolated effort which, albeit a feeble one, the medical 
profession, the greatest school of practical ethics 
known to-day, here and there is making to withstand 
the surges of commercialism. 

The “whole time” chairs of practical medicine in 
university medical departments testify to the percep- 
tion of our imminent danger and the intention to com- 
bat it. Modified in detail as the plan must be with 
knowledge gained from experience, it gives confidence 
that our real leaders are prepared to grapple with 
the dangers that confront us. 

Preventive medicine even more than the remedial 
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practice of the art bears the stamp of wisdom; and 
as a spiritual exhibit of altruism it is unsoiled with 
the stain, “which will not out,” of calculated money 
rewards in actual practice. 

But I came here to talk about the beginnings of 
physiological research in America, for it had been my 
good fortune to be a personal witness of what might 
be called the birth of organized research in physiol- 
ogy in this country, and to have been on intimate 
terms with its accouchers. 

There seemed reason to believe that a personal de- 
scription of some of those who deserve to live in the 
history of science might not be without value and 
entertainment. 

A judicial estimate of the importance of men and 
events is admittedly impossible until long after they 
are passed and gone. 

This is largely because our own immediate inter- 
ests are sensibly involved in recent history; but the 
final verdict more nearly approaches truth the greater 
the number of accurate, eye-witnessed facts it has to 
build on. 

I venture to assert that the foundation of what I 
have called organized physiological research in Amer- 
ica was laid by Henry Newell Martin in the biological 
laboratory of Johns Hopkins University in the fall 
of 1876. 

Do not misunderstand me to say that no physiolog- 
ical research had preceded this era. 

None will fail to reeall the undying names of Beau- 
mont, that very personification of the genius of soli- 
tary research, of Brown-Séquard, of Weir Mitchell, 
of H. P. Bowditch, of H. C. Wood and many others. 
But these were widely isolated individuals who, sepa- 
rated from their generation, obeyed the call within 
them. High as have been the achievements of isolated 
great men working alone, especially in the history of 
English physiology, their momentum was bound to 
fail when not sustained by the contemporary appre- 
ciation and critical judgment of a large body of scien- 
tific men. 

In the late seventies there was no such thing as 
physiology, in the modern sense, in America. There 
were not half a dozen working physiologists, no well- 
equipped laboratories, no students and no demand 
for scientific foundation in medicine either on the part 
of the medical profession or the public. 

The only physiology was that of the text-books of 
which those of J. C. Dalton and of the younger 
Austin Flint, both of New York, were the foremost. 

When a medical graduate managed to get a place 
on the teaching staff of a medical school, almost in- 
variably “proprietary,” it was physiology which he 
was assigned to expound. In the United States 
pathology had not been born and clinical microscopy 
had not begun gestation. 
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The ambitious and thinking student could find 
among us no answer to his questions nor opportunity 
for any but clinieal training. He who could not afford 
to go to Germany or France was compelled to remain 
in ignorance. When one such, who is now a distin- 
guished pathologist, returned to Baltimore, about 
1881, after two years of what to him was an intel- 
lectual orgy in pathological institutes of Vienna, he 
made the mistake of presuming that his unique ac- 
quirements might be the source of a living wage as a 
consulting specialist on pathology in his home city. 
The hope proved futile, for the medieal profession 
had not the education necessary to formulate ques- 
tions on conditions it did not recognize as problems. 

Though in Philadelphia, in 1876, the indomitable 
energy of men like H. C. Wood and Weir Mitchell, 
to be followed in a half decade by a galaxy of pupils, 
not duplicated in later years, was producing original 
investigation of greater or less value, there was no 
laboratory with the specifie object of ineulcating and 
hatching original thought in physiology. H. P. Bow- 
ditch, of Harvard, by reason of his training under 
Ludwig and his intrinsically high endowments, was 
the worthy dean of experimental physiological science 
in America. In contrast, I may recall that for the 
past decade or more every year there have come to us 
from a score or more of laboratories a host of original 
contributions in every field of biological research. 

Indeed, to-day every respectable medical school has 
its laboratories of physiology and pathology and 
these, with few exceptions, are the loci of original 
research. To-day every branch of medicine and sur- 
gery is represented by a select coterie of active work- 
ers known as this or that society or association, who 
make their investigations wherever material offers, 
in the clinic, the laboratory or by the bedside. The 
distinctively laboratory branches of medical science 
are chiefly represented in the “Federation of Amer- 
iean Societies for Experimental Biology” founded in 
1923. This association was made by the aggregation 
of already existent societies, namely: The American 
Physiological Society, founded December, 1887; the 
American Society of Biological Chemists, 1906; the 
American Society for Pharmacology and Experi- 
mental Therapeutics, 1908; the American Society of 
Experimental Pathology, 1913. The total list of mem- 

bership in 1922 comprised 539 names, all of them 
those of producing workers for the advance of biol- 
ogy, especially as related to medicine. A most active 
and productive institution of the same ideals is the 
Society for Experimental Biology and Medicine, 
founded by Meltzer in 1903. Its 19 charter members 
have multiplied to a roster of 549 in 1923. Other 
similar organizations of national scope, such as the 
Society for Clinical Investigation, Society for Cancer 
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Research, etc., deserve passing mention. The develop. 
ments on the morphological side of biology have hee, 
equally noteworthy. 

Nothing is more indicative of the volume and eqp. 
cational demands of the reading population than th 
number and character of the scientific journals which 
it supports. In the first small volume of the “Inde; 
Medicus,” representing the literature for 1877, there 
are mentioned all told 64 medical journals, mostly of 
very mediocre quality, as published in the United 
States and Canada. Of these not one was devoted tp 
scientific research. In the index of the Journal of 
the American Medical Association for 1921 out of 
110 titles of journals from the same area no less thay 
22 are devoted wholly to original investigations in the 
biological sciences direetly bearing on medicine, and 
in the remaining 88 journals dealing with medical 
specialties a large proportion of the pages is devoted 
to the publication of high-class original research. 

In former days, there was a sharp distinction 
drawn by even the best medical minds between sub- 
jects which were scientific or theoretical and those 
which were of “practical” value. To-day the leading 
thinkers and operators in surgery talk familiarly ot 
“surgical physiology,” and every physician recognizes 
that he is likely to understand his sick man in pro- 
portion as he apprehends “clinical physiology.” 

We can maintain, therefore, that the period of the 
past 47 years has witnessed the birth and vigorous 
development of American biology, of which the sup- 
porting trunk is, and must ever be, physiology. 

When in the middle seventies, Johns Hopkins, a 
citizen of Baltimore, determined to devote his great 
estate to the upbuilding of higher education and of 
higher medical education in particular, he chose as 
advisers a group of reflective and far-seeing men who 
for the most part had been trained in the self- 
restraint of a Quaker upbringing. 

The soundness of judgment displayed by this body 
of technically ignorant citizens must remain an en- 
during monument to their sagacity and high charac- 
ter. They culled from the world advisers who were 
themselves broad humanitarians and foremost among 
the producers of scientific progress. Perhaps the 
chief among these were Huxley in England and John 
S. Billings in this country. 

It was realized that education in this country, be- 
ginning in the primary sehool and ending in college, 
included a field of activity of two dimensions only. 
No upward growth could be hoped for except from 

teachers who could produce knowledge as well as im- 
part it. Europe had already found that the develop- 
ment of sound education of any grade depended on 
the mitosis of original research carried on in labora- 
tory and study of trained and devoted men. To 
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Europe our young men had been forced to migrate 
to get behind the scenes or read between the lines of 
their text-books. 

The founders of the Johns Hopkins University 
determined to establish a new order of institution, one 
devoted primarily to original research and the critical 
study of existing knowledge. 

Its main body of students from the outset was 
culled from college graduates, who felt the call of 
higher science, literature or mathematics. To-day, 
throughout the length and breadth of the land, the 
nodes of education are infiltrated with the spiritual 
enzymes propagated in the mother culture at Balti- 
more. What was taught there was, perhaps, not so 
important as knowledge as the way of looking at 
knowledge. Within the past month Dr. H. &. 
Pritchett,? president of the Carnegie Institute for the 
Advancement of Teaching, has publicly deplored the 
calamity suffered by American education through 
the alleged fall of Johns Hopkins University from its 
preeminence by reason of the diversion of its energies 
to the attraction of undergraduate students. 

One of the main departments of the university was 
that devoted to biology which, as Huxley had defined, 
might be considered to include all the attributes of 
living matter, but as a matter of fact was there lim- 
ited to what is known as zoology, the study of the 
lower forms of animal life, embryology and to animal 
physiology. 

As head of the department of biology a young man 
was chosen, Henry Newell Martin, who was a direct 
product of the influence and teaching of the two most 
understanding men of biological science in England, 
T. H. Huxley and Michael Foster. The following 
characterization is largely directly drawn from a bio- 
graphical sketch of Martin published twelve years 
ago.* 

The study of physiology as implanted at the Johns 
Hopkins University by Martin in October, 1876, was 
a graft from English physiology, and it may be of 
interest to you to hear in the words of one of the fore- 
most teachers of English physiology an account of the 
modern development of his science. 

In England, as in America, physiological science 
from the time of Harvey and before had attracted the 
loving labors of great men here and there, but never 
had there been organized instruction in the experi- 
mental method, by which alone new discovery of func- 
tion is possible, until the period of which I am about 
to speak. 

When Sir Michael Foster stopped in Denver, in 
September, 1900, on his way home after delivering 
the Lane Lectures in San Francisco, he consented to 


3 Scribner’s Mag., May, 1923, p. 556. 
* Bull. Johns Hopkins Hosp., 1911, xxii, 327. 
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talk before the local medical school of his own mem- 
ories of physiology and physiologists in England. 

By great good fortune Dr. W. N. Beggs, then editor 
of the Colorado Medical Journal, arranged for a 
stenographic report of the colloquial lecture, which 
may be found in the Colorado Medical Journal, 1900,. 
VI, 419. 

It seems to me to be one of the most living histori- 
eal sketches I have ever seen and nothing can better 
serve my purpose than to quote from Foster’s ex- 
temporaneous words. He says: 


It was in the year 1854 when I began my medical 
studies, but I had a year before attended a course of 
lectures on physiology breaking into my ordinary studies 
in order to do that, and my teacher was a man by the 
name of William Sharpey, a very great man but a man 
whose name, perhaps, will not occupy the place as that 
of a great physiologist which it really deserves. Those 
of you who have studied the structure of bone will re- 
member his name under the title of ‘‘Sharpey’s fibres.’’ 
Indeed, he was one of the first to give an accurate de- 
scription of the true structure of bone. 

He was at that time the only pure physiologist in 
England. . . Sharpey may perhaps be known to you 
also as the editor of a book, which for years and years 
has been and still is a standard work in anatomy in 
England, ‘‘Quain’s Anatomy,’’ which deals not only 
with topographical anatomy, but also with minute struc- 
ture, with what we now call histology; and Sharpey was 
the first man to teach histology in a thoroughly systematic 
method in England. . . . Now Sharpey was, at the time 
I am speaking of, the greatest physiologist in England, 
the only person who devoted his whole time to science; 
and yet even he taught physiology wholly by lectures. 
He had no physiological laboratory. He had no physio- 
logical apparatus whatever. All he did in the way of 
practical teaching at that time was to show us under the 
microscope preparations of various tissues. There was 
no attempt whatever at any practical teaching in physiol- 
ogy. I remember very well when he was lecturing on 
blood pressure, and was describing to us the then new 
results of Ludwig, endeavoring to explain to us the blood 
pressure curve. All he had to help him was his cylinder 
hat, which he put upon the lecture table before him and 
with his finger traced upon the hat the course of the 
curve. That was the way that physiology was taught by 
Sharpey in England in the year 1854. And yet Sharpey 
taught it as nobody else taught it. Nobody else in Eng- 
land then was teaching physiology as Sharpey taught it 
and, as I tell you, he used his hat, and a very old hat it 
was, as a kymographion, for blood pressure. I remember 
very well going to him one day after his lecture, in which 
he had been speaking of the functions of the liver (by 
that time he had recognized that I had a special interest 
in physiology) and he said to me, ‘‘ Well,’’ he said, ‘‘I 
didn’t like to say anything about it in my lecture but 
Claude Bernard in Paris has just sent me a paper which 
he read before the Academy of Sciences at Paris, and in 
that paper he has proved that there is present in the 
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liver a substance resembling starch which is easily con- 
verted into sugar.’’ I said to him, ‘‘Good gracious, that 
is something quite new, isn’t it?’’ That was Claude 
Bernard’s discovery of glycogen. 


In words which it seems a pity to delete, Foster 
goes on to describe how with the aid of Sharpey there 
was installed for the first time at University College, 
London, a subordinate position, a lectureship on prac- 
tical physiology. Foster received the appointment 
about ’64 or ’65. But he says: 


What could be done was very little. I had a small 

room. I had a few microscopes. But I began to carry 
out the instruction in a more systematic manner than had 
been done before. For instance, I made the men prepare 
the tissues for themselves. That was a new thing then 
in histology, and I also made them do for themselves 
simple experiments on muscle and nerve and other tissues 
and on live animals. That, I may say, was the beginning 
of teaching of practical physiology in England... . 
These lectures on physiology were absolutely voluntary, 
and only the better students were willing to give up the 
time needed to get a more thorough grasp of physiology. 
Well, I appointed a time to see the few who wished to 
spend some time in this new study of luxury, and there 
came to me a boy, nothing more than a boy, at least he 
looked like a boy, who said: ‘‘I am very sorry, sir; I 
should like to take your course if I could, but you see 
my parents are not very well off, and I get my board and 
lodging by living with a doctor close by.’’ Doctors in 
England then, as indeed they do very largely now, dis- 
pensed their own medicines. I mean when they saw a 
patient they sent in afterwards the medicines required. 
In those days medicines were not as compendious as they 
now are; the doctor could not take the whole pharmaco- 
paeia about in a little case. He either with his own hand 
or by the heip of an assistant had to do a good deal in 
the way of preparation of medicines, making infusions, 
rolling pills and making up mixtures and draughts, doing 
all the things which went under the general name of 
dispensing. The lad I am speaking of said to me, ‘‘I 
have, in return for my board, to dispense all the doctor’s 
medicines, and that dispensing takes from 2 to 5 o’clock; 
now your lectures begin at 4, I can not come for the 
first hour. You go on to six. May I come in for the 
second hour? I will work hard and try to make up the 
lost time.’’ I said, ‘‘ Certainly, certainly.’’ So he came 
in regularly late. The other boys rather laughed at his 
coming in late. He came in regularly at 5 o’clock and 
he worked with such purpose that, in the examination 
which I had at the end of the course, I awarded him the 
prize. Well, his name was Henry Newell Martin, and 
I was so struck with him that I asked him to assist me 
in my course and he became my demonstrator. 

After we had been at University College for either two 
or three years, Martin carrying on his studies and at the 
same time helping me, he came to me one day in great 
trouble because he could not make up his mind. He had 
obtained what they call a scholarship at Christ College 
at Cambridge and he could not make up his mind to 
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accept it and go there. He said he didn’t want to leay, 
me. But I was able to tell him what nobody else knoy 
at that time... that I was going to Cambridge, too, 
having been invited to be a lecturer 0. physiology there 
So we both went to Cambridge at the same time, and h. 
became at Cambridge at once my demonstrator, as he haq 
been in London, and after a career of considerable pri). 
liancy of some years at Cambridge there came to him ay 
invitation to Johns Hopkins University at Baltimore. So, 
if I have done nothing more, at all events I sent Henry 
Newell Martin to America. 


Martin was born July 1, 1848, and he was there. 
fore but 28 years old, and looked still younger, when 
he took up the duties of the most responsible peda- 
gogic position in the United States. He was of Irish 
parentage and the eldest of twelve children. His 
father was a clergyman from the south of Ireland, 
at first a Congregational minister and later a school 
teacher. His mother, to whom he was manifestly 
greatly devoted, was from the north of Ireland. A 
unique course of laboratory work, designed to give a 
broad view of living forms and functions, had been 
introduced by Professor Huxley in 1873. Martin 
helped to import the course at Cambridge and later 
assisted Huxley himself and under his directions pre- 
pared the famous text-book on “Practical Biology.” 

Each epoch in the world’s history is characterized 
by specific points of view and conflict of opinion on 
questions that seem for the moment all important. A 
perfect history would bring to us the environment in 
time, place, circumstance and feeling of any age. 

As said in a previous sketch of Martin: “No ade- 
quate estimate of the specific educational forces at 
work in the late seventies ean fail to take into account 
the influence on the youth of that period of the in- 
tellectual atmosphere emanating from the doctrine of 
evolution.” 

Darwin’s “Descent of Man” appeared in 1871, and 
soon a strife was on between a protesting and en- 
raged orthodoxy on the one hand and the oft-n icono- 
clastic forces of thought-liberty on the other. 

Professor Huxley, known affectionately by those 
near him as the “General,” as the commander of a 
ship is known as “the old man,” was the splendid and 
aggressive leader of the Anglo-Saxon believers in 
evolution. It is not surprising that the internal tem- 
pest bred by thoughts of the supernatural in the mind 
of every thinking youth should have found its outlet 
along the channels of reason as suggested by evolu- 
tion when intolerant of traditions of mysticism. 

To be frank, the popular notion that the prevailing 
spirit of the Johns Hopkins staff in those days, at 
least as regards the biological department, was 
“agnostic” was sufficiently correct. To-day the con- 


flict between the book of Genesis and science had long 
been as a tale that is told until a contemporary and 2 
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neighbor of our own bethought him that faded fame 
might be polished with the ashes of this dead issue. 

In those days the student was thrilled by the new 
demonstrations of the application of the law of the 
conservation of energy to the living body and a defi- 
nition of physiology as the “chemistry and physics 
of the living body” was made with arrogant good 
faith. 

The old doctrine of “vitalism,” by which the mas- 
ters for centuries had explained the phenomena of 
life, was thought to have been buried forever. It 
seemed as if at last the phenomena of life itself were 
soon to surrender themselves to the art of mathe- 
matical treatment. But since those days a panorama 
of discoveries has again well-nigh reduced us to chaos 
in belief. Then we knew nothing of hormones, of 
internal secretions, of vitamines, of the ubiquity of 
enzyme action in vital phenomena. Colloidal chemis- 
try was a nursling. There was no worthy conception 
of specifie surface energies, of adsorption or of ions. 
The atom was still the ultimate indivisible unit of 
matter. But, withal, to-day doubt still withholds a 
verdict as between the mechanistic and vitalistie con- 
ceptions of life. 

It was one of the chances which determine the 
course of human life by which it happened that your 
speaker, a native of Baltimore, graduated at the age 
of 21 from a New England college some three months 
before the inauguration of the Johns Hopkins Uni- 
versity. His design of studying medicine, which had 
been constantly in view from the earliest days of voli- 
tion, found a peremptory obstruction in the lack of 
funds necessary to such a course. 

But thrilled with the divine curiosity concerning 
the nature and operation of the forces of life, the 
main thing was to get a chance to study under a com- 
petent teacher. A member of the board of trustees 
of the university secured for me an appointment to 
visit Professor Martin, whose sufficient distinction it 
was to have been an associate of Huxley, that grand 
Napoleon of biological science, who had already en- 
thralled the youth of two continents. 

I called on Professor Martin at his rooms and my 
spirits were lightened when I saw a very young man— 
he was then 28 and looked younger—who treated me 
at once something like a companion. He was scarcely 
of medium height, of slight but well-developed frame. 
His head was rather small, the eyes blue and wide- 
open, nose thin and fine, complexion fair and mus- 
tache blond. His dress was always strikingly neat, 
without being foppish. I can not but fancy that 
Martin then was homesick and keen to relish the devo- 
tion of one not far from his own age. Martin ac- 
cepted me as his assistant in the biological laboratory 
at a stipend of $250.00 for the first six months... . 
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Martin’s ability as a teacher is attested by the emi- 
nence of many pupils; his talent as an investigator 
is recorded in the literature of physiology; but the 
personality of the man, his kindly tact, the sincerity, 
the unassuming modesty, devoid of self-consciousness, 
the loyalty to truth and the indefinable emanation that 
reaches from man to man, the memory of these is apt 
to fall with the heartbeats of his companions. I well 
remember the first week of preparation for class work. 
‘Lhere was as yet no laboratory “Diener,” and a hun- 
dred tasks of household preparation were to be com- 
pleted in advance. Martin was kinder than he could 
have known when he stood beside his assistant wash- 
ing bottles for reagents; and in this, as in every other 
field, what would have sorely hurt as a menial service 
he turned into the routine of technical manipulation. 
While he never gave way to sentimentality, his invari- 
able kindness where he bestowed confidence withstood 
every strain of daily intercourse. On one occasion he 
loaned me overnight the manuscript of an important 
public address which was to be published. Next 
morning the roll was missing and apparently lost 
beyond repair, but the delinquent was the only one 
ruffled by the accident. To his great joy the papers 
were found to have been left on the counter of a 
friendly shopkeeper. 

For one of his public lectures before a fashionable, 
and chiefly feminine, audience plans had been devised 
for the demonstration on a projection screen of 
familiar physiological activities, such as muscular con- 
traction, reflex action and the heart beat in the frog. 
Unfortunately the apparatus was not available for 
proper rehearsal and when the fateful hour came, the 
nerves and muscles rebelled at the “lime light.” Mar- 
tin would graphically describe a function and then 
call for demonstration. Again and again I failed him 
and things locked desperate when he asked in the 
gloom of turned down lights, “Sewall, is your heart 
going?” 

Humiliation was relieved by the titter that restored 
the humor of the fair audience. A lecturer might 
well feel murderous towards an assistant who so failed 
him, but if Martin felt that way he gave no sign. .. . 

Looking back over the history of those days one 
must marvel at the felicity with which Martin made 
and then developed opportunities in the unbroken field 
before him. 

Courses in practical biology and practical physiol- 
ogy formed the routine of laboratory work. But soon 
there were established accessory classes in demonstra- 
tion and practice. 

A selected number of teachers of Baltimore were 
offered a course of study on Saturday mornings. Lis- 
tening first to a brief descriptive lecture by the pro- 
fessor, they then adjourned to the laboratory and with 
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their own hands and eyes carried on for two or three 
hours such a nature study as. had not been conceived 
in those days. 

It was a duty of your speaker to prepare material 
for that Saturday’s class and the obligation fully 
occupied the spare time of the preceding week. The 
physicians of the community were invited to a course 
of physiological demonstrations and many eagerly 
availed themselves of the opportunity. Martin’s un- 
selfish and impelling nature sought the utmost devel- 
opment of all about him. 

Martin soon came to be looked upon as the scientific 
exponent of the medical profession, and through lec- 
tures and practical demonstrations he illuminated the 
minds and raised the ideals of the more ambitious 
members of the cult. With infinite tact he made 
abstruse subjects so plain and practical that his hear- 
ers often volunteered as real students and helpers. 
. . . To my mind the most useful teaching of Martin’s 
career is found in an analysis of the elements of his 
success. It was clear in his case, as has often been 
established in others, that his success depended on 
careful preparation for every effort made. I was 
very much impressed when, after I had spent two 
years in special study of gastric digestion and he had 
appointed me to make my maiden lecture on the sub- 
ject, he asked me a full month before the time whether 
I had prepared my lecture yet. The thought sprang 
to my mind, “It may be that this ultra-preparedness 
has something to do with Martin’s success.” 

Again, once when we were giving parallel courses 
to the same class, he in the morning and I in the 
afternoon, he one day apparently ran out of prepared 
material and to my horror, being one of the audience, 
he deliberately appropriated the most harmonious 
thunder I had laboriously stored for the afternoon. 
I hastened to privately reproach him on the subject, 
but he only replied, “It doesn’t matter, it will do them 
more good to hear it a second time.” This reminds 
one of the summing up which a great teacher, Michael 
Foster, I think, made of his pedagogie experience: 
“Every year I put less into my lectures and say it 
over oftener.” I can recall but two personal criti- 
cisms Martin ever made to me; one was because of 
a tendency to neglect to expound familiar and obvious 
details in making a physiological demonstration and 
the other was for a proneness to procrastinate the 
preparation for a remote exposition. 

Martin found time in 1880 to write an excellent 
text-book of physiology, “The Human Body,” which 
has become very popular in colleges and in a short 
time a separate, condensed edition, “The Briefer 
Course,” was prepared for use in secondary schools. 
Nothing that I have said predicates for Johns Hop- 
kins University or its biological department a position 
of peculiar preeminence among American institutions 
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of learning. Yet it is now a matter of history thy 
to the university was conceded a unique position a 
an educational leader almost from the opening of jt; 
doors. 

With phenomenal wisdom the administrators of th 
university chose for the heads of its departments mer, 
who were not merely good lecturers but were invest. 
gators and sources of inspiration in their respective 
fields. The three departments of natural scienc 
established, physics, chemistry and biology, were aj) 
under the direction of men still far short of middle 
age. 

In those days the young men gathered there were 
all votaries of what Huxley called “the divine dipso. 
mania of original research.” 

Of inexpressible value to us, often ill-formed but 
devoted students, were the precepts and examples of 
leaders trained in the way of making knowledge. 
Martin’s achievements inculeated the encouraging les. 
son that the prime requisite of a successful investi- 
gator is not “genius” or even great talent, but above 
all, a faithful, unerring, insatiable desire for truth 
as a point of view to which must be added a working 
energy of indomitable persistence and guided by 
faith that nothing happens without a reason. 

Martin was not a voluminous writer. In his seven- 
teen years of service in Baltimore there were produced 
by him but fifteen papers covering the results of orig- 
inal researches. . . . I very well remember one morn- 
ing, I think it was in the fall of 1880, Martin said to 
me, in effect, “I could not sleep last night and the 
thought came to me that the problem of isolating the 
mammalian heart might be solved by getting a return 
circulation through the coronary vessels.” The idea 
seemed reasonable, and at the close of the day’s work 
we anesthetized a dog, prepared him for artificial 
respiration and then Professor Martin opened the 
chest and ligatured one by one the venae cavae and 
aorta in such a way as to leave sufficient amount of 
blood in the heart itself. The heart continued to beat 
in a normal manner, the circuit made by the blood 
being from the right side, through the lungs to the 
left side and back again through the coronary vessels 
in the heart wall to the right ventricle. Thus heart 
and lungs were completely isolated from the rest of 

the body and could be studied unaffected by the inter- 
ference of factors foreign to itself, . . . Isolation of 
the mammalian heart by the “method of Langendorff” 
is now a common procedure. Probably few are aware 
of the real discoverer of the idea. It is interesting 
to note the character of the problems with which 
Martin busied himself, and his persistent search for 
an experimentum crucis. 

Assisted by Sedgwick he apparently settled experi- 
mentally the disputed function of the internal inter- 
costal muscles. They also succeeded in putting 4 
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cannula in a coronary artery of the living dog’s 
heart and directly measuring the blood pressure and 
pulse wave in the coronary system, though the great 
Cohnheim had laid down the dictum that occlusion of 
a main coronary artery was immediately fatal to the 
physiological action of the heart. 

In Martin’s time the leaders of thought in physiol- 
ogy felt themselves confronted with a calamity which 
endangered the autonomy of their science. Physiol- 
ogy in this country did not exist as a profession. Its 
reason for existence in the mind of even the educated 
public rested on its relation to medical instruction 
and it held somewhat the same position in the tech- 
nical curriculum as grammar does in the academic 
course. Martin, following the lead of his scientific 
forebears, insisted that physiology should be regarded 
as the benefactor not the handmaid of medicine and 
that it should be cultivated as a pure science abso- 
lutely independent of any so-called practical affilia- 
tion. 

Martin glimpsed the future as by inspiration. 

The vast development of our conceptions of vital 
reactions as manifested in the doctrines of immunity, 
has occurred wholly since his day. As he foresaw, 
the temptation to achieve discovery directly appli- 
cable to the cure of disease has attracted an over- 
whelming majority of those whose tastes and talents 
might have been devoted to a sounder development of 
the principles of science. The student and the pros- 
pector for precious metals both tend to rush to the 
new field of rumored richness. 

The history of science is thickly studded with ex- 
amples of facts and laws unearthed in the pursuit of 
pure knowledge which have turned out to be indis- 
pensable foundations of daily thought and action. 
Never could they have been discovered by one bent 
upon so-called “practical” or patentable information. 
Both theory and experience combine to uphold the 
doctrine that knowledge, irrespective of human uses, 
must ever be the foundation of both intellectual and 
material development. 

To come, now, down to a focal conclusion and to 
try and distil in a sentence what would need a volume 
to elaborate, what should be our attitude towards of- 
fering facilities for research and for training in clin- 
ical practice, respectively, in medical education? 

It has been postulated here that the original investi- 
gator is characterized by a specific trend of mind 
which makes him ever an amateur insatiate for new 
things, a type on which the advance of knowledge 
is almost wholly dependent. But such a type is no 
more fitted, per se, to carry on the details of medical 
practice or apply the fruits of discovery in the infinite 
Vicissitudes of clinical experience than would the ex- 
plorer or the pioneer settler of a new country be qual- 
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ified by nature or training to conduct the civie af- 
fairs of a highly organized community. 

To help humanity is the goal of mass education. 

Science is worthless for the people until in applied 
art it is coordinated to approximate mechanical exact- 
ness. 

The clinician must hope to acquire through long 
years of extramural education a method of thought 
and action not taught in the medical curriculum. A 
method to which, indeed, the requirements and at- 
tributes of experimental science are largely antago- 
nistic; a peculiar point of view and a communistic 
method of dealing with human minds and conditions. 
It would be an egregious tactical blunder to attempt 
to train all students as investigators; but without in- 
jury to any, all may be given the opportunity of an 
environment to which may react a small percentage of 
minds attuned by nature to respond to the call of 


truth Promethean. 
Henry SEWALL 


DENVER, COLORADO 





RESEARCH COMMITTEES* 


Tue GROWING COMPLEXITY OF ORGANIZATION FOR 
RESEARCH 


RESEARCH enjoys a vogue at present, fortunately 
and rightly. It is believed in almost as a religion, 
with much lip service. Lips are likely to be tightly 
closed when the collection plate is passed. 

The organization of research and research commit- 
tees proceeds apace, to the extent that the unit of 
ultimate value in fundamental research, that is, the 
individual research worker is encompassed about with 
so great a cloud of witnesses. 

The American Society of Civil Engineers, the 
American Conerete Institute, the Western Society. of 
Engineers have research committees and also certain 
governmental departments. There is the National 
Research Council, the Engineering Foundation, the 
research organization of the Association of Land 
Grant Colleges, which is one of the most powerful of 
the agencies. 

Now, one aspect of science is the simplification and 
economy of thought, and one aspect of engineering is 
economy of action. It would be profitable to inquire 
into the function of any proposed committee before 
adding to the structure of such committees, in which 
duplication of effort is less defensible than in the ac- 
tivities of research workers themselves. 

For indeed parallel attacks on any research prob- 
lems are desirable. It is only necessary that research- 
ers should have a knowledge of mutual progress, and 


1 Discussion read before American Society for Testing 
Materials, June, 1923. 
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a clearly defined objective placed in its setting in the 
particular field. It is well, for instance, that the high- 
way department of Illinois, the University of Mary- 
land and Purdue University should have attacked the 
problem of fatigue of concrete independently. 


On RESEARCH IN GENERAL 


In academic circles special attainments in two dif- 
ferent fields are signalized by two honors—the Phi 
Beta Kappa and the Sigma Xi, the former in the field 
of humanities and the latter in scientific research 
wherein the truth is sought through the study of 
nature. I do not know how to draw a line between 
the fields of so-called academic research and so-called 
industrial or engineering research. Each must ad- 
vance, if at all, by scientific methods. Considered as 
a class set apart by their tastes and their aptitudes 
from the class of producers and constructors, research 
workers are of a family. 

In a recent conversation with a friend whose mental 
acumen I admire greatly, but whose narrow definition 
of research I deplore, it seemed to me that there might 
be a need to attempt to describe some of the character- 
istics of research. I would suppose that the quality 
of a research worker is a spiritual quality and is not 
to be measured by specific actions. Therefore, there 
is a danger in attempting to formulate a measure. 
Certainly, there is a clear distinction between the 
research type of man and the other who has an in- 
stinct for controlling others or for production. 

My lot has been cast in with those who experiment 
or perform research in groups; with a program fixed 
in advance, and an organization to carry it out. Some 
of the individuals of the group are only required to 
be painstaking and faithful observers, to be devoted 
to their task of measurement with precise instru- 
ments, whether in the heat of summer’s sun or the 
freezing weather of winter, in confined situations and 
fatiguing postures. Others have envisaged the prob- 
lem, organized and secured support for its solution; 
they may have prepared a working plan, or left that 
to others. 

Some time ago I gathered together from various 
sources, chiefly from a report of committee of Sigma 
Xi, a list of the features of research, as follows: 


(1) Research work may be in industrial fields with a 
definite aim or in abstract science without 
thought of particular use. 

(2) The research may lie in the field of any branch of 
knowledge that is treated in a scientific spirit, 
including, of course, the natural sciences, but 
not excluding mathematics, history, economics 
and medicine. 

(5) The method may be by deduction, based upon 
natural phenomena, and always referenced 
thereto, or by induction, using the methods of 
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modern experimental science, both to discoyg 
new facts or uncover underlying laws, or th. 
determination of the mechanism by which oy. 
event follows another, resulting in a substantia) 
addition to the existing body of knowledge, 
(4) The qualities by which true research are know, 
are: earnestness, devotion, diligence and system, 
and in highest form, original and creative work. 
(5) Recognition should be given to skill and initiatiye 
in devising suitable methods and apparatus for 
use in observations, and care and devotion shown 
in difficult observations, skill in arranging and 
interpreting data, or forming generalizations 
upon them. 
(6) The result should be the discovery of something 
hitherto unknown. 


The following are activities and workers not 
considered : 


(1) The work of the mere routine worker without in. 
itiative or responsibility. 

(2) The manual operations of the mechanic. 

(3) The work of the merely critical and negative mind. 

(5) Purely regulatory functions. 

(6) Those with only the acquisitions of the learned 
scholar who may have absorbed the results of 
research. 


(7) Inventors, unless they are scientists. 


Anatole France has well expressed one fundamental 
quality of the research worker, namely “curiosity,” in 
the following quotation: 


Et je songeai que la grande vertu de 
l’homme est peut-étre la curiosité. Nous 
voulons savoir; il est vrai que nous ne 
saurons jamais rien, mais nous aurons du 
moins opposé au mystére universe] qui nous 
enveloppe une pensée obstinée et des re- 
gards audacieux; toutes les raisons des 
raisonneurs ne nous queriront point, par 
bonheur, de cette grande inquiétude qui 
nous agite devant 1’inconnu. 


FuNCTION OF RESEARCH COMMITTEES 


In the first place such a committee must deal gently 
with the individual researcher. He is often tempera- 
mental; he instinctively resents a control which will 
limit his freedom to follow new paths that open up 
in the progress of his work; he is apprehensive that 
he will be betrayed into premature publication by 
those who are charged with the duty of securing funds 
to keep the research alive; he guards the product of 
his research against appropriation by others for un- 
fair credit. Initiative, originality and play of the 


imagination of the individual investigator must be 
given free rein. 

The personality of the individual researcher should 
also be guarded in respect to his individual style and 


SePTE! 


expres 
editor’ 
officia 
lived | 
down 
An 
prope 
organ 
searcl 
those 
wher‘ 
tion 
expel 
to th 
are I 
succe 
Ther 
sary 
as a 


nite 


th 
ad 
In 
se 


of 








), 1498 


iscoyey 
OF the 
ch one 
tantia] 


known 
ystem, 

Work, 
‘ative 
us for 
shown 
y and 
ations 


thing 

not 
it in- 
uind. 


rned 
s of 


ntal 


gepreMBER 14, 1923] 


expression in reports, and should not be destyled by 
editors who reduce everything to dull monotony of 
official forms. The conclusions of a man who has 
lived through an investigation should not be whittled 
down by timorous officials. 

And yet here arises a practical difficulty, viz., the 
proper balance between necessary control by an 
organization and the individual initiative of the re- 
search worker, in the case of large projects such as 
those underlying the art of highway construction 
where are involved large expenditures; an organiza- 
tion of researchers comprising various degrees of 
experience, from routine observers and recorders up 
to those who conceive and plan the researches and who 
are responsible for the scientific conclusions and the 
success attending the expenditures of such large funds. 
There are also individuals whose services are neces- 
sary for the orderly progress of the work, considered 
as a production job. 

Projects are begun only after a statement of defi- 
nite purpose, a working plan and an appropriation 
of funds, followed up by an accounting system, not 
only for expenditures, but from the standpoint of 
production. The problem here is to provide an 
effective organization without dampening the initia- 
tive of the individual, killing his imagination and 
destroying that sense of criticism and responsibility 
which are necessary if large projects in an unknown 
field are to arrive at useful and significant conclusions. 

Where, then, does a research committee find its field 
of usefulness when not supplied with funds for oper- 
ating a specific project? It seems to me that such 
a research committee functions as a staff organiza- 
tion. I have endeavored to define these functions for 
the research committees of the advisory board on 
highway research as follows: 


(1) The entire purpose of a research committee is to 
render service to investigators, and to accelerate progress 
in the attack upon important problems. It avoids any 
attitude of proprietorship in the researches which form 
the subject matter of its deliberations, or of any control 
or direction of the individual researcher, whose initiative 
and freedom are necessary conditions of his work. Co- 
ordination of research is attempted, inspiration given to 
those who are at work, and the broad interests of research 
advanced by reasonable publicity concerning activities. 
Information of work under way is spread abroad so that 
seekers after knowledge may know where to find it; com- 
munications established between fields of research. 


(2) Research committees do not formulate standards 
of methods of test, or approved practices in construction. 


(3) Reports of these research committees are not 
channels for publication of investigations, although a 
summary of established conclusions from published in- 
vestigations should appear in the reports to show the 
status of research. 
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(4) The unique work of the research committees is: 

(a) To bring together researchers who are working 
in the same field in order to reach a defini- 
tion of objectives, and to bring to each re- 
searcher a knowledge of the technique and 
progress of his fellow workers. 

(b) To assemble, analyze and review the published 
data of investigations, or the data placed 
at the disposal of the committees for the 
purpose of judging the extent and stability 
of the research basis for standards, or for 
the principles and laws underlying the field 
of the work of these committees. 

(c) To study needed and profitable research 
activities. 

(d) To stimulate competent agencies to perform 
research in such fields. 

(e) To prepare working plans for specific re- 
searches in cooperation with investigators 
or for submission to research agencies. 

(f) To call attention to researches which need 
financial support, and to recommend a 
means for securing such support. 

(g) To publish information of researches under 
way, and of the tools of research, as in- 
stanced in Bulletin No. 21, entitled ‘‘A 
Census of Highway Research Projects in 
the United States’’ published by the Na- 
tional Research Council, and Bulletin No. 
35, describing apparatus used in high- 
way research. 


Of these services the three outstanding are: 


(1) The coordination of the researchers in connecting 
fields. For instance, the objective of certain researches 
by highway engineers must be established only in con- 
sideration of the traffic on the road. The automotive 
engineer and the highway engineer should be brought 
into conference for a definition of their appropriate fields 
of work and lay out programs of research. 

(2) A committee may render valuable service in sur- 
veying the data of research to appraise progress and 
recommend further work; and also evaluate the applica- 
tion of research work in the industry. 

(3) A particular field of usefulness is to bring into 
close relation the laboratory and the field, because very 
often laboratory men have very meager knowledge of the 
service of the material, and the requirements fixed by 
the laboratory may be quite unreal and not appear in the 
service value of the construction. 


THe RESEARCH COMMITTEE FoR THE A. S. T. M. 


If only for internal service in the A. S. T. M., a 
research committee of this society would seem to be 
necessary to perform these duties in the field of mate- 
rials of construction where areas overlap, and there 
is so much of technique in common. Furthermore, the 
critical scrutiny by competent persons, of the funda- 
mental data of research underlying the work of any 
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committee would serve to postpone premature stand- 
ardization and would indicate necessary additional 
experimentation. I venture also to suggest that the 
work of such a research committee would prevent, or 
at least diminish, the tendency observed on the part 
of officials of the State Highway Commissions to go 
their own way in the establishment of specifications 
for materials that must meet the local needs and con- 
ditions of the widely varying regions of the United 
States. 


PRACTICAL CONSIDERATIONS 


It is not sufficient for such committees to set them- 
selves at a table at scattered intervals without a large 
amount of preparatory work. A research committee 
needs analysts to prepare the data of research for 
scrutiny, not only published researches, but those 
which are complete or nearly so and have not reached 
channels of publication. The committee is not aver- 
aging opinions but rendering judgment upon complete 
evidence. It is only an illusion to suppose that a 
research committee can be useful without adequate 
financial support. Its value is expressed in terms of 
activity and not in an imposing roster of distinguished 
names. 

RESEARCH AND STANDARDIZATION 


The necessity of research before standardization 
has been well expressed by Mr. A. A. Stevenson, chair- 
man of the American Engineering Standards Com- 
mittee. To take an example: The standardization of 
colors for signals for highway traffic demands agree- 
ments as to conventions by a standardization com- 
mittee. But underlying this agreement must be re- 
search upon the optical and psychological elements 
of the situation, to be cared for by a research com- 
mittee. Otherwise the agreements may violate funda- 
mental human reactions. 


W. K. Harr 
ApviIsoRY BoarD ON Highway RESEARCH, 
WASHINGTON, D. C. 





SCIENTIFIC EVENTS 


GEORGE LEFEVRE AND THE MARINE 
BIOLOGICAL LABORATORY? 


GrorGE LEFEVRE first came to Woods Hole as a 
Johns Hopkins University student in 1892, having a 
table in the Fish Commission laboratory, and he was 
there four summers. In 1897 he became directly con- 
nected with the Marine Biological Laboratory as an 
instructor in the zoology course. He served in this 


1From the Minutes of the meeting of the Board of 
Trustees and of the Corporation of the Marine Biological 
Laboratory held at Woods Hole, Mass., on August 14, 
1923. 
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position for two years. Since 1905 he was continy. 
ously upon the staff for direction of zoological yp. 
search; he was fourteen years a trustee and was seq. 
retary of the board for ten years. Few of the pres- 
ent or former members of the Woods Hole group 
have served the laboratory for a longer period. Five 
of Dr. Lefevre’s publications are based wholly or jn 
part upon investigations conducted here. Nearly 
every summer some of his pupils at the University of 
Missouri or some of the members of their zoological 
staff were at our laboratory, and six years the Uni- 
versity of Missouri contributed to the financial sup- 
port of the laboratory, all doubtless through Dr. Le. 
fevre’s influence. 

But this bare statement of formal connections with 
the institution gives no adequate idea of the faithful- 
ness of the service rendered, or of the influence of his 
fine personality and of his accurate work as an inves- 
tigator. He was an outstanding figure in our Woods 
Hole group, his unfailing considerateness and cour- 
tesy, both as scientist and as friend, together with his 
genial sense of humor, contributing a large share to 
that wholesome atmosphere which has been one of the 
chief assets of this laboratory, so free from personal 
jealousies. George Lefevre was a sound zoologist who 
did much good technical scientific work; he was a keen 
critic, discriminating in suggestion; he was an inspir- 
ing teacher; he was an administrator of rare tact, 
good judgment and efficiency and our Woods Hole 
Laboratory, as well as his own university, had the 
benefit of his wise counsel. But, while recognizing 
to the full his strength as a scientist and as a leader 
and the thoroughness and devotion of his service to 
this institution, our chief remembrance of him will 
be as a sensitive gentleman, a tactful counsellor and a 
warm-hearted friend. The keen sense of our own loss 
in his death prompts us to try to express to his col- 
leagues at the University of Missouri and especially to 
the members of his family our deep sympathy. 


WORLD BIRD PROTECTION 


Mr. T. Gitzert Pearson, president of the National 
Association of Audubon Societies, has demonstrated 
the possibility of creating a league for protecting the 
wild birds of the world. Leading scientific and con- 
servation societies in nine countries have now organ- 
ized and are pledged to active endeavors for the 
protection of the birds in their countries, and in aid- 
ing similar movements elsewhere. 

This movement was launched at a conference held 
in London in June of last year. On invitation of Mr. 
Pearson delegates from several countries met in the 
home of the Honorable Reginald McKenna and deter- 
mined that such action was necessary if much of the 
valuable bird life is to be saved from despoliation. 
Among the very active members of this conference 
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were Lord Edward Grey and Lord Buxton, of Eng- 
jand; P. G. Van Tienhoven, of Holland, and the emi- 
nent naturalist, M. Jean Delacour, of France. 

Mr. Pearson, who has just returned on the U. S. 
Steamship Leviathan from a lecturing and organizing 
tour through seven of the countries in Europe, writes: 


Europe is looking to America for leadership in some 
of the lines of endeavor in which we as a nation have 
specialized. There is no country in the world that is so 
thoroughly organized and has such advanced laws for 
pird protection as the United States, and many of our 
methods can be and doubtless will be adapted to meet 
European conditions. 

Through southern Europe especially very little atten- 
tion is paid to bird protection. This may be illustrated 
by the fact that in all France in the year 1921 there 
were only sixty convictions for violation of the bird laws. 
During the same period in New York State alone there 
were more than one thousand. In Hungary I was told 
that during the past year with all of the thousands of 
bird killers in the country not one had been prosecuted. 
In Italy I saw nets, traps and various cages used to 
catch small song birds for food. There is a vast traffic 
in the bodies of these little songsters in that country. In 
Rome I saw in cages small birds whose eyes had been 
blinded by red hot irons on the theory that in their dark- 
ness they would sing better and thus prove more effective 
decoys in alluring other feathered friends to destruction. 

Our International organization is now in effective 
operation in the United States, Canada, Australia, Nor- 
way, England, Holland, Luxemburg, France and Italy. 
Other countries have recently been invited to unite with 
the movement, and action by them may be expected soon. 
Members of the committee in the different countries are 
formed into national sections which deal especially with 
bird protective problems distinctly national in their 
scope. 

Everywhere I went in Europe our plan was received 
most cordially. 


INDUSTRIAL STANDARDIZATION 


We learn from The Electrical World that an un- 
official conference of the secretaries of various stand- 
ardizing organizations was held early in July at 
Zurich, Switzerland. This was the second conference 
of its kind held, the first conference having taken 
place in London in April, 1921. At that conference 
the secretaries of seven standardizing organizations 
were present, whereas at the Zurich conference secre- 
taries from thirteen different countries were present. 
These included representatives from Austria, Bel- 
gium, Canada, Czechoslovakia, France, Germany, 
Great Britain, Holland, Italy, Norway, Sweden, 
Switzerland and the United States. 

The conference, which lasted from July 3 to July 
6, was given over to a discussion of the practical 
application of standards in the various countries and 
of the extent to which international collaboration is 
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possible. There is a marked difference in industrial 
standardization and in the method of its application 
in the various countries involved. In Great Britain 
and in the United States the standardizing body is 
an industrial organization seeking government sup- 
port, while in F.ance, for example, the standardizing 
body is a government institution. 

Reports were made by the various secretaries on 
progress in the different countries, and the American 
representative, Dr. Paul G. Agnew, was supported in 
his resolution that in order to help the cause of stand- 
ardization ideas can not be exchanged too soon. Pos- 
sessing no executive authority, the recommendations 
made by the secretaries as a whole will have to be 
placed before the executives of the respective national 
organizations. Progress has been made, however, 
toward closer international collaboration between 
secretaries and toward international amity on ques- 
tions of standards. Mr. Zollinger, secretary of the 
Swiss committee, acted as chairman of the conference, 
and C. le Maistre of Great Britain acted as vice- 
chairman. 


THE AMERICAN PUBLIC HEALTH 
ASSOCIATION 


THe American Public Health Association extends 
to the public health profession and others interested 
a cordial invitation to attend its fifty-second annual 
meeting, in Boston, from October 8 to 11. Head- 
quarters will be at the Copley-Plaza Hotel. 

The annual meetings are always important events 
and the meeting this year is of more than usual in- 
terest since it ends the first twelve months of the new 
program adopted as a result of the association’s re- 
organization in 1922. Two general sessions and 
twenty-six meetings of the scientific sessions will be 
held this year. In addition, many trips of technical 
and general interest have been planned in historic 
Boston as part of the entertainment and educational 
program. On Monday evening, October 8, the formal 
opening session will be followed by a reception. On 
Wednesday evening, October 10, Sir Thomas Oliver, 
the distinguished English industrial hygienist, and Dr. 
George E. Vincent, president of the Rockefeller Foun- 
dation, will address the second general session. The 
scientific program, embracing all branches of public 
health, will be held according to sections as follows: 
Public Health Administration, Laboratory, Sanitary 
Engineering, Vital Statistics, Child Hygiene, Food 
and Drugs, Industrial Hygiene, Public Health Nurs- 
ing, Health Education and Publicity. 

Among the subjects scheduled for discussion are 
papers on food inspection, growth of children, full- 
time health officers, mental hygiene in the school pro- 
gram, nutrition work, the effect of so-called moonshine 
liquors, standards for school house construction and 
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sanitation, epidemiology, better birth registration, or- 
ganic heart disease, studies on the etiology of com- 
mon colds, water supply and purification, mosquito 
control, ete. 

A report of the committee on municipal health de- 
partment practice will be presented before the sec- 
tion for Public Health Administration. At this time 
the announced plan for the awards to cities for dis- 
tinctive community service will be discussed. The 
problems of health officers in small communities will 
be specially considered at a round-table discussion 
scheduled for Wednesday morning. The clinic on 
printed matter, which has proved valuable in past 
years, will be held again this year by the Section on 
Health Education and Publicity. At this clinic, sam- 
ples of public health publicity will be examined and 
criticized by experts. Of special interest also is the 
report of the committee on health problems in edu- 
cation of the Section of Child Hygiene. 

The September issue of The American Journal of 
Public Health carries the preliminary annual meeting 
program arranged by sections, and the October jour- 
nal will contain additional information. Members of 
the association, traveling by rail to Boston, may se- 
eure a reduction of one fourth the regular round-trip 
rate. 


THE LAKE STATES FOREST EXPERIMENT 
STATION 


THE new Lake States Forest Experiment Station, 
as was reported here last week, is to be established at 
St. Paul, Minnesota, in cooperation with the Minne- 
sota Agricultural College. The selection of a site for 
the new project in forestry research recently author- 
ized by the Congress has been under consideration for 
some time. Owing to the presence of the Forest 
Products Laboratory and the ease with which coopera- 
tion might be effected between the new station cond 
the older branch of the Forest Service, Madison, Wis- 
consin, was given serious thought as a site. It was 
decided, however, that the greatest good would result 
from the St. Paul location. The first problem to be 
undertaken by the experiment station will be the re- 
forestation of the Upper Peninsula and the northern 
part of the Lower Peninsula of Michigan. 

Although the experiment station is not to be located 
in Madison, its staff plans to cooperate fully with the 
authorities of the University of Wisconsin, the Con- 
servation Commission of Wisconsin and with the For- 
est Products Laboratory. 

It is the plan of the department of agriculture to 
have the Forest Experiment station do for forestry 
what agricultural experiment stations do for farming. 
To grow timber crops on idle lands unfit for agricul- 
ture and to perpetuate the hardwood lumber supply 
upon which the great furniture and woodworking in- 
dustries of Michigan, Minnesota and Wisconsin de- 
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pend, are the primary objects of the Lake States Sto. 
tion. 

Dr. Raphael Zon, of the Forest Service, is to be th 
director of the new station. Dr. Zon, who enjoys a, 
international reputation as a forester, has been iden. 
tified with experiment stations for the past twenty. 
two years. He happens, moreover, to have a partic). 
larly wide knowledge of forestry in the Great Lake 
states. 

Other members of the headquarters staff of the ney 
station include Joseph Kittredge, Jr., who is now the 
chief of the office of forest investigations in the For. 
est Service, and A. J. Mitchell, a graduate of the 
Michigan Agricultural College, who has worked for 
many years in the Lake States in connection with 
fire protection organization. H. Grossman, a gradv- 
ate of the University of Michigan, who has had con. 
siderable experience on the National Forests in the 
Northwest, and A. F. Wackerman, a graduate of the 
University of Minnesota, complete the staff as at pres. 
ent formed, thus giving the new station the services 
of men who are well acquainted with forest condi- 
tions in the Lake States. 

One of the main purposes of the new Forest Ex- 
periment Station, which will be regional in character 
and which will devote its efforts to the problems of 
the Lake States as a whole, will be the correlation of 
the forest research and related interests and activities 
so that the maximum results may be accomplished 
without wasteful duplication. 

As one of the means to bring about such a correla- 
tion, the Forest Service plans to organize a research 
council in the Lake States. This council will con- 
sist of representatives of the state department of for- 
estry, forest schools, agricultural colleges, as well as 
representatives of the lumber, pulp and paper, furni- 
ture and wood-using industries in the Lake States 
region. 

It is planned to have the council act in an advisory 
eapacity for the Lake States Experiment station in 
suggesting problems that stand in need of solution, 
and in suggesting localities where studies should be 
made. It will also act as a clearing house for all for- 
est investigations that may be conducted in the re- 
gion, so that if a particular problem is already being 
studied at a forest school or by some state forest de- 
partment, no attempt will be made to duplicate that 
study. On the contrary, such studies by the existing 
agencies will be encouraged, and the time and re 
sources of the Federal experinient station devoted to 

other problems. 


FELLOWSHIPS IN MEDICINE OF THE 
NATIONAL RESEARCH COUNCIL 


Durtne the first year of the operation of these fel- 
lowships thirty-one (31) individuals were appointed 
for work in the various fields of medicine and in dif- 
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“Smith, Harry P. 
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ferent universities and institutions. A considerable 
r of these fellows requested reappointment for 


numbe ' 
ation of their work at the same place or else- 


continu 


Name 
Albritton, Erritt C. 
Andrus, William D. 
Anson, Barry J. 
Bent, Michael J. 
Cone, William V. 
Curtis, George M. 
Davis, Loyal E. 
Ferry, Ronald M. 
Lennox, William G. 
MacCready, Paul B. 
McLean, Jay 
Reznikoff, Paul 
Rosenthal, Sanford M. 
Shibley, Gerald 8. 


Ohio State University 
University of Cincinnati 
Harvard Medical School 


Iowa State University 
Rush Medical School 
Northwestern University 
Harvard Medical School 
Harvard Medical School 


Leipzig 

Harvard Medical School 
Johns Hopkins University 
Columbia University 


Following a recent decision of the Medical Fellow- 
ship Board, for a time at least, no fellows will be ap- 
pointed directly for work in a clinical branch of medi- 
cine ‘unless they have served or plan to serve an ap- 


Name 
University of London 


University of Michigan 
Oxford University, England 
Harvard Medical School 
University of London 


Barker, Howard B. 
Kleitman, Nathaniel 
Morgan, David P. 
Schwartze, Erich W. 
Scott, Joseph M. 
Columbia University 


_ Other appointments may be made for the ensuing 

year at the meeting of the board to be held in Sep- 

tember from a considerable list of candidates that ap- 

plieé on or before August 1. 
} FREDERICK P. GAY 

CHAIRMAN, MEDICAL FELLOWSHIP BoarD, 

_ Nationan Researcn Councin 





SCIENTIFIC NOTES AND NEWS 


THE ninety-first annual meeting of the British As- 
sociation for the Advancement of Science opened at 
Liverpool on September 12 with the presidential ad- 
dress of Sir Ernest Rutherford. 


Av the Edinburgh meeting of the International 
Physiological Congress an invitation to meet in Amer- 
ica was presented by Professor A. J. Carlson, presi- 
dent of the American Physiological Society, and an 
international committee was appointed to consider the 
possibility of aecepting it for 1926. 


Tue International Congress of Psychology at Ox- 
ford also considered the question of meeting in the 
United States three years hence. 


Prorrssor I. P. Pawtow, of Petrograd, was pres- 
ent at the International Physiological Congress, at 
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Place of Work 


College of Physicians and Surgeons, New York City 


Johns Hopkins Medical School 


Place of Work 


Johns Hoplsins School of Hygiene and Public Health 


201 


where and of these fourteen were reappointed, as 
listed herewith: 


Specialty 
Physiology 
Surgery 
Anatomy 
Bacteriology 
Neuropathology 
Surgery-Medicine 
Neuro-surgery 
Biochemistry 
Medicine 
Laryngology 
Surgery 
Physiology-Medicine 
Pharmacology 
Medicine 


prenticeship in one of the medical sciences. With 
this purpose in mind, a limited number of new fel- 
lows were appointed for the ensuing year, beginning 
July 1, 1923, or shortly thereafter, as follows: 


Specialty 
Physiology 
Anatomy 
Physiology 
Biochemistry 
Pharmacology 
Bacteriology and Parasitology 
Chemistry and Pathology 





which he made one of the three general addresses and 
was one of the members receiving honorary degrees 
from the University of Edinburgh. It will be remem- 
bered that he was refused a British visa on leaving 
New York. We learn from Nature that permission to 
land at Southampton (instead of Cherbourg) was 
obtained by wireless telegraphy during the voyage, 
through the enterprise of an American colleague and 
fellow-passenger, who communicated with an English 
physiologist. 

THE nineteenth South African Medical Congress 
will be held next year in Grahamstown, Cape Prov- 
ince, under the presidency of Dr. E. G. Dru Drury, 
of Grahamstown. 


A German Society for Dental Anatomy and Pathol- 
ogy has recently been founded under the presidency 
of Professor Rémer, director of the Leipzig Univer- 
sity Dental Institute. 


Lesuiz C. Bearp, Jr., instructor in chemistry in 
Johns Hopkins University, has become a chemist for 
the Standard Oil Company of New York. Raphael 
Rosen, who received the doctor’s degree from Clark 
University in February, has joined the research staff. 


E. B. Brown, who during the past two years has 
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held the National Tuberculosis Association Fellow- 
ship in organic chemistry and biochemistry at Yale 
University, has resigned to accept a position as re- 
search chemist in the Fleischmann Laboratories. 


E. J. CassetMan, of the Westinghouse Electric 
and Manufacturing Company, has accepted a fellow- 
ship in ceramics at the Mellon Institute. 


FraNK B. Gorin has been appointed chief of the 
heavy chemicals section of the Chemical Division, 
Bureau of Foreign and Domestic Commerce. 


Dr. RHopA ErRpMANN, formerly connected with 
Yale University, has been placed in charge of a 
special department of the Institute for Cancer Re- 
search at Berlin for cultivation of tissue cells outside 
the organism. 


THE Journal of the American Medical Association 
reports that the Japanese government’s subsidy for 
- the encouragement of medical research for the present 
year (amounting to about 53,000 yen) has been given 
to some fifty research workers in fifteen medical col- 
leges, eight special schools of medicine, pharmacology 
and dentistry, and two institutes. Some of the bene- 
ficiaries are: Professor T. Irisawa of the Tokyo Im- 
perial University Medical College for his work on 
“Influence of Rice-Bran Extract on Beriberi”; Pro- 
fessor J. Simazomo, Kyoto Imperial University Medi- 
eal College (“Nutritive Value of Japanese Food’’), 
and Professor M. Yamado of the Nagasaki Medical 
College (“Therapy of Filaria Bancrofti”). 


A senior Bert Memorial Fellowship of the value 
of £600 per annum has been awarded to Dr. David 
Keilin, a fourth year fellow working under Professor 
G. H. Nuttall, F.R.S., at the Molteno Institute for 
Research in Parasitology, University of Cambridge, 
on the life-history of parasitic protista and on the 
physiology of parasitic metazoa. A fourth year fel- 
lowship of the value of £400 pir annum has been 
awarded to Miss Katherine Hope Coward, D.Sc., now 
working at the biochemical laboratory, Institute of 
Physiology, University College, University of London, 
on an investigation into the process of metabolism, 
nutrition and growth of young animals, particularly 
with reference to so-called deficiency diseases, such as 
rickets. 


Mr. D. C. Carrouu, Trinity Hall, Cambridge, has 
been elected to the Michael Foster research student- 
ship, and Dr. C. C. Worster-Drought, Downing Col- 
lege, has been elected to the E. G. Fearnsides research 
scholarship. 


THE two prizes offered by the Medical and Surgical 
Society of Guayaquil for the best reviews of the work 
of Pasteur were awarded to Dr. F. Lépez of Quito 
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and Dr. Luis Espinosa Tamayo of Guayaquil, 4 
silver tablet with inseription was the first prize, Both 
articles are to be published in the Anales of ty 
society. 


Dr. Haroun I. Gostinz, clinical director and pat), 
ologist at the State Hospital for Mental Disea 
Howard, Rhode Island, has been called to the pog. 
tion of chief psychiatrist and clinic director of th, 


Dallas (Texas) Child Guidance Clinic. Sir 1 
a 
Dr. HENRY FAIRFIELD OsporN has sailed for Mop. re 
golia from Seattle to join the third Asiatic expeditio, Nation: 
of the American Museum of Natural History. Health 
Ir is reported that Professor W. T. Councilman, Dr. 
of the Harvard Medical School, and Mrs. Councilman, on Sta 
en route to Peking, left the Tokio region before the of Cat 
disaster in Japan and are safely on the way to China, coming 
Proressor W. G. Capy, of Wesleyan University, THE 
has returned from a half year’s leave of absence Associ 
abroad, in the course of which he made a series of lege, | 
comparisons of radio wave-length standards in Iialy, Thurs 
France and England. A set of piezo-electric res. immed 
nators, which had previously been calibrated at the Ameri 
Bureau of Standards, served as high-frequency wave- on Fr 
length standards, and were compared with wave- organ: 
meters of other standards in Rome, Livorno, Paris, the jo 
Teddington and Farnborough. TH 
A starr of government experts will sail from Societ 
Seattle on September 11 for the Philippines to study 27, 28 
the possibilities of rubber production in the islands. posiu 
The survey to be made is in connection with the in- in ch 
vestigations being conducted by the Department of West: 
Commerce to locate areas for American controlled symp 
rubber production to combat foreign monopolies of unde) 
the supply of the raw material. The party to make Refin 
the investigation in the Philippine Islands consists of meeti 
C. F. Vance, of Troy, Ohio, special agent of the de- elect 
partment, in charge; A. H. Muzzal, of Carpinteria, troch 
Calif.; John P. Bushnell, of Washington, D. C., and also 
Marl Baldwin, of the Bureau of Soils of the Agricul- Ty 
tural Department. ing § 
A RADIO message has been received from Donald B. at L 
Maemillan stating that his Arctic Expedition has com 
reached latitude 78° 30’’. This indicates that The the 
Bowdoin has reached Etah, on the northwest coast of of | 
Greenland, 2,300 air miles north of Boston. eo 
C 

NormMAn Cuype, a teacher of Weaverville, Calif, 
on August 24 completed for the first time the ascent of A 
Mount Wilbur, 9,293 feet high, in Glacier National hie 
Park. " 
cat 
Dr. C. U. Artens Kappsrs, director of The Neth tio 
erlands Central Brain Institute, Amsterdam, has 20) 
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sailed from Marseilles en route to Peking, where he 
vill give lectures in the Union Medical School, during 
he coming session. In his absence Dr. C. J. van der 
Horst, assistant director of the institute, will be in 
charge. During the summer, American workers at 
nd Path. the laboratory have been Dr. W. H. Addison, of the 
Disease, University of Pennsylvania, and Dr. H. H. Charlton, 
he pos of the University of Missouri. 

of the 
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Sir THOMAS OLIVER, the British authority on occu- 
ational diseases, arrived in New York on September 
oT Mon. 1. He will address the St. Louis Medical Society, the 
edition HA ational Safety Congress and the American Public 
Health Association. 
cilman, Dr. F. L. Horrman, chairman of the Committee 


cilman, on Statistics of the American Society for the Control 
ore the [ of Cancer, will contribute an address to the forth- 


China, coming Belgian National Congress on cancer. 

versity, fe Tue eighth summer meeting of the Mathematical 
sence Association of America was held at Vassar Col- 
ries of lege, Poughkeepsie, New York, on Wednesday and 
Tialy, Thursday, September 5-6, in conjunction with and 
 TeS0- immediately preceding the summer meeting of the 
at the American Mathematical Society which will continue 
wave- on Friday and Saturday. A joint session of the two 
wave- organizations was held on Thursday afternoon, and 
Paris, the joint dinner was held on Thursday evening. 


Tue next meeting of the American Electrochemical 


from Society is to be held in Dayton, Ohio, on September 
study 27, 28 and 29, 1923. The meeting will include a sym- 
ands, posium on electrochemistry of gaseous conduction, 
ie in- in charge of Dunean MacRae, Research Laboratory, 
it of Westinghouse Lamp Co., Bloomfield, N. J., and a 
olled symposium on recent progress in electrolytic refining, 
s of under the chairmanship of F. R. Pyne, U. S. Metals 
nake Refining Co., Carteret, N. J. An innovation at the 
ts of meeting will consist of round-table discussions on 
» de- electrie-furnace brass-foundry practice, organic elec- 
era, trochemistry, chlorine and electroplating. There will 
and also be excursions to local plants. 

icul- 


THE 1923 convention of the Illuminating Engineer- 
ing Society is to be held September 24 to 28, inclusive, 


1B. at Lake George, N. Y. A well-balanced program of 
has commercial and technical papers is being prepared by 
The the committee under the direction of Mr. J. L. Stair, 
t of of Chicago. The officers of the general convention 


committee are: W. D’A. Ryan, chairman; H. W. 
Peck, vice-chairman, and H. E. Mahan, secretary. 


if, 

tof Aw International Congress for Cattle Breeding 

nal was held at the Hague from August 29 to Septem- 
ber 4. The program included both beef and dairy 

th. cattle, with technical problems of heredity and nutri- 


tion, and with practical questions such as registration, 


1a A 
government assistance, ete. The secretary was H. G. 
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A. Leignes Bakhoven, Leeuwarden, The Netherlands. 


AN international congress on dairying, known as 
the World’s Dairy Congress, will be held at Wash- 
ington, D. C., on October 2 and 3, at Philadelphia, 
Pa., on October 4 and at Syracuse, N. Y., in connec- 
tion with the National Dairy Exposition, from Octo- 
ber 5 to 10. Thirty-six countries have accepted Presi- 
dent Harding’s invitation to send delegates. The 
program, in addition to discussions of economic and 
business questions, will include some 200 papers on 
the breeding and nutrition of dairy animals, the chem- 
istry and bacteriology of milk and milk products and 
on the nutritional value of milk in the diet of children. 


At the sixth annual meeting of the Northwestern 
Association of Horticulturists, Entomologists and 
Plant Pathologists, held at Boise, Idaho, from July 
23 to 26, over sixty scientific men were present from 
Oregon, Washington, Idaho, Utah, Montana and Brit- 
ish Columbia. The officers elected for the coming 
year are as follows: President, C. W. Hungerford, 
plant pathologist, University of Idaho. Vice-Presi- 
dent, E. J. Newcomer, entomologist, U. S. D. A., Ya- 
kima, Washington. Secretary-Treasurer, W. T. 
Hunter, district horticulturist, Vernon, British Co- 
lumbia. The meeting next year will be held in Brit- 
ish Columbia. 


THE seventeenth French Congress of Medicine was 
held at Bordeaux from September 27 to 29. The 
subjects for discussion include: (1) Remote sequelae 
of malaria, by Professor Le Dantec, Dr. Hesnard, Dr. 
Marcel Léger and Dr. Broden, of Brussels; (2) rela- 
tionship of the sympathetic system and the endocrine 
glands in pathology, by Professor Pachon and Dr. 
Perrin; (3) treatment of meningococcal infections, by 
Professor Dopter and Dr. Boidin. 





UNIVERSITY AND EDUCATIONAL 
NOTES 


A DECREASE of 644 in the number of students of 
electrical engineering enrolled in 129 technical schools 
of the United States for the year 1922-23 as com- 
pared with 1921-22 is shown by figures compiled by 
Walton St. John of the United States Bureau of Edu- 
cation, the respective totals being 13,275 and 13,919. 
Similar decreases are shown in the registration for 
other branches of engineering, civil engineering, with 
an enrolment of 12,802, showing a loss of 1,590; 
mechanical engineering, with an enrolment of 14,453, 
a loss of 1,561; chemical engineering, with an enrol- 
ment of 7,054, a loss of 1,668, and mining and metal- 
lurgical engineering, with an enrolment of 2,895, a 
loss of 234. 
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Dr. Towner R. LeigH has been appointed director 
of the new school of pharmacy, for which money was 
pledged by the Florida State Pharmaceutical Asso- 
ciation. It was opened at the University of Florida 
on September 10 by the state board of control. 


Dr. CLARENCE M. Hyanp, recently connected with 
Creighton University College of Medicine, has been 
appointed professor of pathology in the Bellevue 
Hospital Medical College, New York. 


In the University of Texas Department of Medi- 
cine, Galveston, Dr. H. O. Knight, formerly associate 
professor, has been promoted to full professor of 
anatomy; Dr. George E. Bethel, to be adjunct pro- 
fessor of anatomy, and Drs. G. W. N. Eggers, C. R. 
Enloe and E. M. Jordan instructors in anatomy. 


JoHN L. Esaueu, Jr., for the past two years in- 
structor in chemistry at Tulane University, New Or- 
leans, has been appointed instructor in chemistry at 
the Drexel Institute, Philadelphia. 


Dr. GeorGE Epwin Joxunson, professor of biology 
in the University of Porto Rico from 1917 to 1921, 
has been called to the chair of biology in the Univer- 
sity of Mississippi. 

Dr. J. F. Kesset, who has been during the past 
year university fellow in zoology at the University of 
California, sailed on August 21 for China, to take up 
his work as instructor in biology in the pre-medical 
school of Peking Union Medical College. 





DISCUSSION AND CORRESPONDENCE 


MEDICINE AND RELATED ARTS IN CHEM- 
ICAL LABORATORIES 


THE attack on the medical profession in your issue 
of August 3, pages 79 and 80, based upon its sup- 
posed plan for insuring efficiency in clinical labora- 
tory service, is unwarranted and destined to do harm. 
No such plan as that outlined by your correspondent, 
nor any other plan, has been adopted by the American 
Medical Association or by any of its scientific sec- 
tions. Published records of the association (Journal 
A. M. A., July 7, 1923, page 35, and July 14, 1923, 
page 120), which were available to your correspon- 
dent, clearly show the extent to which the association 
has gone in this matter. Arrangements were author- 
ized by the House of Delegates in June, 1923, at the 
request of the American Chemical Society, under 
which the association will cooperate with the Ameri- 
ean Chemical Society and other technical organiza- 
tions in mapping out jointly a policy with reference 
to the control of clinical laboratories. The issue of 
a defiance and a threat by your correspondent, at 
this time and in such a way as to give them seemingly 
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the support of the American Chemical Society, j, 
hardly likely to contribute toward that cooperatio, 
which the officers of the American Medical Associa. 
tion and of the American Chemical Society have bey 
at considerable pains to establish. 

The Section on Pathology and Physiology of ti 
Scientific Assembly of the American Medical Agy. 
ciation, at its St. Louis meeting, 1922, upon the pro- 
ceedings of which your correspondent seems largely 
to base his attack, did no more than create a com. 
mittee to determine the practicability of standard. 
izing clinical laboratories (Journal A. M. A., Jun 
10, 1922, page 1810). The report of that committee, 
submitted at the San Francisco meeting in June, 1923 
was unanimously adopted by the section and approvej 
by the House of Delegates (Journal A. M. A., July 
14, 1923, page 121), and stands as the action of 
the association. It provides merely for an investiga. 
tion of clinical laboratories with a view to having 
some adequate supervision over them established. The 
papers and the discussion at the St. Louis meeting 
(Journal A. M. A., September 9, 1922, pages 861- 
867), to which your correspondent refers in support 
of his contentions and from which he quotes, represent 
in themselves merely the views of individual members 
of the association, not the views of the association or 
of the section. Even so, however, your readers will 
find little in them to support your correspondent’s 
views concerning the attitude of the medical profes 
sion toward the activities in clinical laboratories of 
scientific men trained in fields other than medicine, 
and much to indicate medical appreciation of the work 
of such men. It is hoped that your readers will ac- 
cept the invitation of your correspondent to read the 
papers and discussion referred to. 

The medical profession has no need to be reminded 
of the extent to which the success of a physician and 
the safety of his patient depend on sciences and arts 
other than medicine. The American Medical Associa- 
tion itself long ago established its Council on Phar- 
macy and Chemistry and maintains at its headquar- 
ters a thoroughly equipped chemical laboratory under 
the direction of highly trained chemists. It is, in fact, 

the very dependence of medicine en certain related 
sciences and arts that renders it imperative that some- 
thing be done to make certain that chemists, physi- 
cists, bacteriologists and others undertaking medical 
and quasi-medical work are fully qualified. It would 
be unfortunate, indeed, if indiscreet utterances on the 
part of any one should hinder the movement to that 
end. 
Wau. C. Woopwarp, 


Executive Secretary 
BuREAU OF LEGAL MEDICINE AND 
LEGISLATION, AMERICAN MEDI- 
CAL ASSOCIATION 
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AN INTERESTING COPEPOD FROM THE 
FINGER LAKES, NEW YORK 


During the summers of 1910 and 1918, limnologi- 
cal studies were made on the Finger Lakes of New 
York for the United States Bureau of Fisheries. In 
these investigations a considerable amount of plank- 
ton material was collected from the lakes that were 
visited, but the various forms of crustacea were not 
carefully identified at that time. A more thorough 
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Col. study of this material recently led to the discovery 
lard. of an unusually interesting copepod in the catches 
June from the lower water of three of the lakes, namely, 
ttee, Seneca, Cayuga and Owasco. This copepod belongs 
923, to the calanoid group, but differs so widely from the 
oved other members that it represents a new genus and 
July HF jnost probably a new family. A full description and 


L of figures of the form are being published elsewhere 


iga- TR under the name of Senecella calanoides. 

ving The female possesses only four pairs of swimming 
The feet, while the fifth pair in the adult male is unusu- 
ting ally large, extending well beyond the furcal rami, 


61 and greatly modified. Each antenna of the first pair 
port consists of twenty-five segments in both sexes; the 
pent right one is exactly like the left one in the adult 
ders male, there being no geniculating modification of the 
sine: right member. Each of these antennae bears fifteen 
will sensory appendages in the adult male, but only seven 
nt’s in the female. In the adult male the oral appendages 
tes. are reduced, the maxilla, mandible and first maxilli- 
ol ped being much smaller and weaker than those of 
me the female and the immature male. The reduction is 
ork HM so marked, in fact, that it is difficult to see how the 
at male can secure a sufficient quantity of food and mas- 


the ticate it with these reduced appendages. The signifi- 
cance of this reduction, therefore, is a very puzzling 
question. The modification of these appendages 
appears to take place during the last moult. Imma- 
ture males having a length of 2.35 millimeters have 
these mouth parts as fully developed as the females, 
oll but mature males, which have a length of 2.45 to 
2.55 millimeters, possess the reduced oral appendages. 
The female is somewhat larger than the male, rang- 
ct, ing from 2.65 to 2.85 millimeters in length. 


led 
ind 
rts 


ed On the basis of its structure Senecella calanoides 
re is more closely related to some of the marine cala- 
wt noids than it is to any of the fresh-water members 
7. of this group. The closer relationship to marine 
Id forms suggests that this copepod may have reached 
: the Finger Lakes during the marine invasion of the 


St. Lawrence valley following the last glacial period. 
At that time oceanic waters occupied Lake Ontario, 
forming a body of water known as Gilbert Gulf. 
In a personal communication Professor H. L. Fair- 
child states that marine waters did not enter the 


1Studies in Indiana Geography, pp. 90-111. 1907; 
Bul. No. 209-210, N. Y. State Museum, p. 62, 1920. 
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Finger Lakes. Lake Iroquois, which occupied the 
Ontario basin prior.to the marine invasion, sent a 
tongue into the Cayuga basin, but the Gilbert Gulf 
plane was 290 feet lower than that of Lake Iroquois. 
The passage of this form from Gilbert Gulf to the 
Finger Lakes was not accomplished, therefore, by a 
marine invasion of the latter, but by some other 
agency. 

If this copepod reached the Finger Lakes by way 
of Gilbert Gulf one might expect it to adapt itself 
to the freshened state of the water at the end of the 
marine invasion and thus be an inhabitant of Lake 
Ontario at the present time; but this does not seem 
to be the case. Professor W. A. Clemens, of Toronto 
University, kindly loaned some plankton material 
which he collected in Lake Ontario on October 3,_ 
1922, but Senecella is not represented in these catches 
which extended to a depth of 372 feet. 

Two species of the larger copepods inhabit the 
cool lower waters of the deeper Finger Lakes, 
namely, Senecella calanoides found in _ Seneca, 
Cayuga and Owasco, and Limnocalanus macrurus in 
Canandaigua Lake; in none of the catches, however, 
were both species obtained from the same lake dur- 
ing the season covered by these collections, or from 
late July to early September. That is, they seem to 
be mutually exclusive during this time; it would be 
interesting to know whether this phenomenon ob- 
tains throughout the year and, if so, what factors are 
responsible for this exclusiveness. 


CHANCEY JUDAY 
GEOLOGICAL AND NATURAL HISTORY 
SuRVEY, MADISON, WISCONSIN 


THYROID CULTURES OF PARAMECIA 


AT various times during the past year the writer 
has had occasion to make some thyroid cultures of 
paramecium caudatum. It was noted that these ani- 
mals found this habitat more favorable to existence 
and reproduction than the ordinary hay-infusions. 

Such a paramecium thyroid culture may be easily 
made by mixing about two grams of Armour’s Desic- 
cated Sheep Thyroids (U. 8. P.) with 2,500 ¢.c. spring 
water. This mixture should be slightly stirred and 
allowed to stand exposed to the air for a half hour. 
Several pipettes-full of fluid containing paramecia 
are then introduced. If the culture jar is covered 
with a top and carefully sealed with vaseline an ex- 
cellent, clear culture will be obtained. After several 
days it ean be noticed that the animals are evenly 
distributed throughout the liquid, and are not con- 
gested about the top of the jar as in ordinary cul- 
tures. The cultures usually need but little attention. 
However, it is s@metimes found desirable to add a 
little fresh water every week or ten days. 


WiuiAM L. Srravs, JR. 
THE JOHNS HOPKINS UNIVERSITY 
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QUOTATIONS 
BRITISH DYES 


TuE British Dyestuffs Corporation is something far 
more than an ordinary commercial enterprise; it is 
the practical manifestation of a deep-rooted deter- 
mination of the nation to become independent of for- 
eign sources for commodities as essential to commerce 
in peace as they are vital to self-preservation in war; 
the whole country through the Government invest- 
ment in its capital has a stake in its success. In these 
circumstances the resignation of Dr. Green on the 
ground that he differs from the Board in regard to its 
adopted policy can not be passed over as a matter of 
private concern. Dr. Green thinks that the scientific 
side should be represented on the board, and he is not 
alone in his contention. On the other hand, the chair- 
man announced at the annual meeting last year that 
in future the administration of the undertaking would 
be directed by a board of business men, who would 
retain the services of scientific experts at the head 
of the technical and research departments. That pol- 
icy was endorsed by the shareholders and reaffirmed 
by them last month. Dr. Green, finding himself un- 
able to agree with this view, has thought it right to 
offer his resignation, and the Board have accepted it. 
We feel sure that there will be general regret that so 
eminent a chemist should feel compelled to dissociate 
himself from the enterprise, but the personal aspects 
of the matter are of far less importance than the 
wider question of policy at issue. 

During the four years ended last October the cor- 
poration and its associated companies spent over 
£400,000 on research. The sum is large, but the task 
of overtaking the German makers was extremely 
heavy. Before a maker is in a position to supply a 
dye to users on a commercial basis two things are nec- 
essary—its composition must be discovered, and its 
production on an economic basis must be ensured. 
Experience teaches that results in the laboratory alone 
are not by any means sufficient; there remains the 
task of the works staff in discovering how to produce 
the commodity in bulk of a quality at least equal to 
that offered by a rival concern and at a cost that en- 
ables it to be sold to the consumer at a competitive 
price. We understand that to-day the British Dye- 
stuffs Corporation has established the constitution of 
colors available for commercial use, while Mr. Sut- 
cliffe Smith, chairman of the Color Users’ Association, 
declared last June that he had no reason for doubt- 
ing the statement that British makers were now pro- 
ducing 80 per cent. of the color used in this country. 
That leaves a margin of 20 per cent. which British 
makers have not yet succeeded in prgducing on a com- 
mercial, as distinct from a laboratory, basis. To fill- 
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ing in the gap the Corporation is now devoting jt, 
energies, for the chairman announced at the annug| 
meeting last month that henceforth the principal ain 
would be to utilize the research organization for thy 
purpose of securing increased yields of products in 
actual manufacture and of introducing such je, 
colors as are in steady demand by the consuming 
trades. In other words, the Board thought that th 
time had arrived when the effecting of economies jy 
the cost of production and extending the range of 
dyes in demand by consumers were of greater impor. 
tance than research prosecuted with a view to new dis. 
coveries. Justification for this view is to be found jy 
the financial state of the Corporation’s affairs and the 
urgency of the demand by consumers for reduction jy 
prices. It must be remembered that the Corporation 
is only able to carry on because it is protected from 
underselling on the home market by Government re. 
striction of imports. Such protection is absolutely 
necessary if the dye industry is to be established here: 
but it is impossible not to sympathize with the uses’ 
contention that they are bearing the burden of creat- 
ing the industry and are placed at a temporary disad. 
vantage through being compelled to pay a higher 
price than users who are in a position to import 
freely, and so to obtain the advantage of a depre- 
ciated exchange. On this ground alone the corpors- 
tion is right to insist on rigid economy in all direc. 
tions in order to cut costs to the lowest possible level. 

There remains the question of finance, which is an- 
other vital factor in determining the policy of the 
board. When subscriptions were invited on the for- 
mation of the company, the inducement was offered 
that the government would protect the industry. It 
is true that the consumers have contributed their 
quota in assenting to the restriction of imports, and 
that the government has invested £1,700,000, but the 
shareholders are entitled to expect, under normal con- 
ditions, an adequate return on the capital they in- 
vested. In all they have received a sum equivalent to 
two per cent. on the average share capital employed, 
but last year they were faced with a trading loss 
amounting to more than the total dividends previously 
paid. In such circumstances, the prospect of raising 
further capital is remote, and as trustees for the 
shareholders the directors are bound to shape thei 
policy with a view to establishing the enterprise on 4 
sound commercial basis before their subscribed cap- 
tal has been expended. If rigid economy is exercised 
there is good reason to believe that success will ulti- 
mately be won. At present, despite the restricted de- 
mand for its products, it is understood that the cor- 
poration is paying its way. With a revival of trade 
it should do better than that, and might prudently 
set aside larger sums for development work. Mean- 
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while, the first need is for greater efficiency in the 
commercial production of dyes in actual demand, and 
the second for the conservation of resources during an 


abnormal period. That is work for which men of | 


business training are of greater value than men of 
scientific attainment, and the moment would not ap- 
pear opportune for any change in the constitution of 
the board of directors.—The London Times. 





SCIENTIFIC BOOKS 


The Laws of Life: Principles of Evolution, Heredity 
and Eugenics. By Witu1am M. GoipsmirTa, A. M., 
Ph.D. Boston, The Gorham Press, p. 441. 


A tarGE, well-written and useful volume dealing 
particularly and most successfully with the problems 
of heredity in man and the conclusions based on our 
solutions of these problems. 

Very many topics are treated by the author, in gen- 
eral sanely and accurately, with a wealth of illustra- 
tions and apt quotation. Much of this material ought 
to be part of the common knowledge of educated men 
and women, though at present this is far from the 
case. The main elements of eugenics especially should 
become as much a part of everyday knowledge as the 
causes of the succession of seasons—or even the mul- 
tiplication table. 

In the discussion of evolution, Dr. Goldsmith gives 
scant recognition to the theories and discoveries of 
Darwin.’ The conception of the formation of species 
largely, by abrupt mutation and Mendelian hybridiz- 
ing, is not borne out in nature, and in nature our 
species exist. A species of animal or plant is a defin- 
able type of organism which has run the gauntlet of 
the ages and has endured. The extrinsic facts and 
factors of evolution should not be ignored or mini- 
mized. We know nothing of evolution in vacuo, and 
the even flow of life is modified, obstructed or split 
by conditions of environment. Separation and selec- 
tion are elements in the formation of every species, 
the one preserving adaptations, the other permitting, 
by new conditions of selection, the persistence of 
variations. 

In spite of the researches of mechanistic experi- 
menters, our author does not believe that all phenom- 
ena of life can be summed up in terms of chemistry 
or physics. It may be that he takes too much pains 
to reconcile religious conceptions with the facts of 
nature. Science deals with truth so far as we can 
understand it, and it is one of its basal principles 
that we can never know the answer to any question 
until we find it out. 

Davip Starr JORDAN 

STANFORD UNIVERSITY, CALIFORNIA 
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SPECIAL ARTICLES 


THE REST PERIOD OF SOLANUM TUBER- 
OSUM IN RELATION TO AVAILABLE 
NITROGEN 


EXPERIMENTAL evidence has been secured that the 
slow growth of potatoes planted during their rest 
period may be due in part to the deficiency of avail- 
able nitrogen in the tubers. 

On September 28, 1922, seed pieces, 25 grams in 
weight, from tubers in the resting condition were 
planted in pure silica sand. One half of the cultures 
were treated with a complete nutrient solution con- 
taining equal molal (.007 mol.) proportions of the 
following salts, KNO,, MgHPO, and CaSO,. The 
other half were treated with a solution of the same 
total molal concentration, but which was altered so 
as not to contain nitrates, the KNO, being replaced 
by KH,PO,. Six weeks later tubers which had passed 
through their rest period were planted in the same 
kind of medium. These cultures were treated like 
those above, i.e., half received a complete nutrient 
solution and the other half a solution containing no 
nitrate. The cultures of both series, resting and non- 
resting tubers, that received a complete nutrient solu- 
tion appeared above ground during the first week in 
December. The cultures from resting tubers that did 
not receive nitrate appeared above ground a week 
later than the cultures of the same series that received 
nitrate. An examination before the appearance of 
the first sprouts showed, however, that the time of 
sprouting was approximately the same in both cases. 
All the cultures of this series produced single sprouts. 
The outstanding feature of this series, however, was 
the rapid development of the sprouts in the cultures 
that received nitrate as compared with those that 
received no nitrate. At the end of several weeks the 
difference was still more striking, the cultures that 
received nitrate were large and healthy plants, while 
those that received no nitrate were barely above 
ground. The cultures of the second series, non-resting 
tubers, differed from the above in that four to six 
sprouts developed instead of one. There was no sig- 
nificant difference in the dates the sprouts appeared 
above ground due to the presence or absence of 
nitrate, and, furthermore, the plants grew equally 
well during their early growth phase whether or not 
they received nitrate. 

It is evident that on germination the physiological 
condition of tubers planted during the rest period is 
not the same as in normal non-resting tubers. The 
results obtained suggest that the breaking of the rest 
period in potatoes may depend at least in part on the 
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presence of a readily soluble nitrogen supply. In the 
first series (resting tubers), this has been supplied in 
the form of nitrates. In the second series (non-rest- 
ing tubers) this has been supplied by the tuber itself. 
This presumably may take place by the hydrolysis 
of the proteins by enzymes in the tuber. The pres- 
ence of a proteolytic enzyme in expressed juice of 
potato tubers has been demonstrated by the writer, 
using centrifuged milk as a substrate. A survey of 
the literature available shows no record of the ex- 
istence of proteolytic enzymes in the potato, although 
the assumption is general that they are present. 

The effect of available nitrates upon potatoes 
planted while still in their rest period furnishes an 
explanation of the results obtained by Gericke,? who 
found that potato plants grown from resting tubers 
had a longer growing period than plants from non- 
resting tubers. The slow growth due to the possible 
inability of the young plants to obtain a sufficient 
supply of nitrogen during their early stages of growth 
would tend to lengthen their growing period. 

Appleman’s*? conclusion is opposed to the above 
view. He found no significant evidence of the 
hydrolysis of the proteins during the rest period of 
potatoes. The experiments under way by the author 
to determine the relative proteolytic activity of potato 
tissue at various stages of the rest period and its 
effect upon the condition of the nitrogen compounds 
of the tuber, and the effect of the various treatments 
known to break the rest period, may furnish the 
required evidence. It is of interest to note that as 
early as 1890 Johannsen* found that ether treatment 
shortened the length of the rest period in bulbs and 
that the treatment seemed to increase the amount of 
amid nitrogen, although no other important chemical 
change appeared to oceur. The experimental data on 
the above will be published at a later date. 

W. NEwtTon 
UNIVERSITY OF CALIFORNIA 





THE CANADIAN BRANCH OF THE 
AMERICAN PHYTOPATHO- 
LOGICAL SOCIETY 


Tue fourth annual meeting of the Canadian Branch 
of the American Phytopathological Society was held 
in the biological laboratories and classrooms at Mac- 
Donald College, St. Anne de Bellevue, P. Q., Decem- 
ber 7 and 8, 1922, in conjunction with the Quebec 


1 Gericke, W. F., ‘‘Effects of rest and no rest upon 
growth in solanum,’’ Bot. Gaz., Vol. LXV, No. 4, April, 
1918. 

2 Appleman, C. O., ‘Study of the rest period in potato 
tubers,’’ Bulletin No. 183, Md. Exp. Sta., May, 1914. 

? Johannsen, W., ‘‘Das Atherverfahren beim Fruh- 
treiben,’’ 2 Auflage Jena, 1906. 
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Society for the Protection of Plants. The address ¢ 
welcome was given by Principal F. C. Harrison, ay, 
addresses were delivered by Professor Willian 
Lockhead, president of the Quebec Society for ty 
Protection of Plants, and by G. E. MeIntosh, Domip. 


ion Fruit Commissioner. 
The following papers were read and discussed: 


La campagne contre les sauterelles dans Quebec jy 
1922: G. MAHEUX. 

Plant diseases of western Quebec im 1922: B. 7 
DICKSON. 

The natural control of the green apple bug by a ney 
species of Empusa: A. G. DUSTAN. 

Control of the onion maggot in 1922: W. J. Tawsz. 

The Dominion entomological service: A. GIBSON. 

Disinfection et parcelles: O. CARON. 

The pollination of certain vegetable plants by insects: 
R. C. TREHERNE. 

Wood v. fungi (demonstration slides): R. J. Bir 
and J. D. HALE. 

The past and future of plant pathology: MELVILLE T, 
Cook. 

Report of the plant disease survey: F. L. Draytoy. 

Cultural characteristics of certain root-rot fusaria: ", 
G. Magor. 

The present status of the white pine blister rust in 
Canada: A. W. McCaLium. 

Red branch of conifers: J. H. Fav. 

Two plant diseases new to Ontario: J. E. Howirt. 

Control of oat smut: B. T. Dickson, R. SuMMenrsr 
and J. G. COULSON. 

Five years’ experiments in the control of oat smut: 
J. E. Howirt and R. E. STONE. 

Control of raspberry mosaic: J. F. Hockey. 

Balsam rusts: H. P. Bewt and J. H. FAvuLL. 

Peony diseases: J. G. COULSON. 

Root-rot and wilt of canning peas: R. E. STONE. 

Distribution of ribes and cronartium ribicola in On- 
tario: G. H. Durr. 

Soft rot of iris: J. K. RICHARDSON. 

Blue-stem of the black raspberry: J. F. Hockey. 

Plant pathology in public schools: W. A. McCussin. 

Smut control experiments with copper carbonate dust 
and other substances: P. M. Stmmonps and W. P. 
FRASER. 

Treatment of wounds in tree surgery: R. E. CoSsetTTE 

The bronze birch borer: C. B. HotcuHines, 

Preservative treatment of farm timbers: J. H. 
CODERRE. 

A contribution to our knowledge of the tree-destroying 
fungi of the Vancowver forestry district: N. L. CUTLE. 


Abstracts of the papers dealing with plant diseases 
have appeared in a recent issue of Phytopathology. 
The address by Dr. M. T. Cook has appeared in full 
in the Journal of the Quebec Society for the Protec- 
tion of Plants. 

R. E. Stone, 
Secretary-Treasurer 
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